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Description 

RELATED APPLICATIONS 

[0001] The present patent application is related to U. 
S. Patent Application, Serial No. 08/447,335, entitled 
MEMORY CHIP ARCHITECTURE, and having a filing 
date of May 22, 1 995, that application having the same 
inventors and assignee. 

[0002] This invention relates to data transfer means 
for enabling contactless communication between a mu- 
sic chip and an audio player. 

[0003] A variety of recording media exist today for the 
storage of consumer directed pre-recorded music and 
other audio applications. These media include CD-ROM 
(Compact Disc Read Only Memory ), DAT (Digital Audio 
Tape) and traditional magnetic cassette audio tape, just 
to name a few. Of the above technologies, the compact 
disc format has steadily increased in popularity and 
gained consumer approval due to the high sound quality 
of the digitally stored audio, as well as ease of use. 
[0004] Compact discs, or optical digital discs, as they 
are sometimes referred, require mechanical drive sys- 
tems of high accuracy and precise servo-controllers to 
be used in conjunction with lasers for interfacing with 
the compact disc and operation of the CD player in play- 
ing music. The fact that the disc must be rotated at a 
constant linear velocity during play requires a substan- 
tial number of precision-made movable mechanical 
parts which tend to fall out of design tolerance due to 
wear. This and other factors tend to limit the ruggedness 
and portability of present day CD systems. Moreover, in 
a manner similar to analog recordings on vinyl discs, it 
is imperative that the surface of a compact disc be kept 
clean and free from contaminants in order to obtain faith- 
ful reproduction of music and trouble free operation. 
[0005] The other recording technologies, such as dig- 
ital audio and cassette tapes, have interfaces with the 
recording media and the player which may at times also 
prove disadvantageous. For instance, cassette and dig- 
ital audio tape technologies actually require physical 
contact between a magnetic head and the recording me- 
dium as the tape travels across the head to read the 
stored data. This physical contact between the tape and 
head causes a degradation to the recorded music on 
the tape and entire system performance over time. 
Thus, it can be seen, that most, if not all of the present 
day recording technologies are subject to limitations 
caused, in some manner, by the interface between the 
recording media and the audio player. 
[0006] An emerging technological innovation for the 
recording of consumer directed audio is the storage of 
pre-recorded audio on a medium known as semicon- 
ductor music chips. Digital data stored on the music 
chips is accessed by means of a solid state audio player 
having a digital signal processor which converts the 
stored digital data into audio signals. Up until recently 
the storage of digital data for reproduction of popular 



music albums on a single semiconductor chip was not 
viable because of the amount of memory needed and 
the costs associated with same. As data compression 
techniques have further developed, however, the stor- 

5 age of full length albums on modestly sized semicon- 
ductor chips has become a reality. In such a case, where 
music is digitally encoded on semiconductor memory 
devices, large quantities of data must be reliably trans- 
ferred between the music chip and audio player. 

10 [0007] Transfer of large quantities of data between 
semiconductor memory chips or like devices, and 
processing devices, for example an audio player, could 
be accomplished utilizing metallic contacts which direct- 
ly couple one device to another. This approach creates 

15 a number of problems which are analogous to the prob- 
lems of other systems. When metallic contacts are used, 
eventually there will be increased ohmic resistance that 
takes place over time due to oxidation on the contact 
surface. As a result, the accuracy of data transfer be- 

20 tween the chip and player will decrease as the ohmic 
resistance of these, contacts increases, thus negatively 
affecting the sound quality of the reproduced audio. Also 
any time metallic contacts are exposed, air-borne parti- 
cles may be caused to deposit on the contact surfaces, 

25 decreasing the contact area and causing intermittent 
connections. 

[0008] A serious problem associated with the use of 
metallic contacts as a data transfer interface between a 
music chip and audio player is the possibility of electro- 

30 static discharge (ESD) occurring which can damage mi- 
croelectronics on the music chip and in the audio player. 
Music chips are essentially portable devices that can be 
transported from one audio player to another. High volt- 
ages that build up on a person or chip, or that are inad- 

35 vertently coupled thereto from other sources may very 
easily be transferred to the electronics of the chip or au- 
dio player when metallic contacts are used as the data 
interface. 

[0009] US-A-4795898 discloses a data transfer 

40 means as indicated in the preamble of claim 1 . 

[0010] According to one aspect of this invention there 
is provided a data transfer means as claimed in claim 1 . 
[0011] An embodiment of the invention is a contact- 
less interface for transfer of data between a semicon- 

45 ductor music chip and a solid state audio player. The 
music chip has pre-recorded audio digitally stored ther- 
eon and data is transferred between the chip and audio 
player by way of a capacitive interface. Thus, the need 
for exposed electrical contacts in reading data from the 

50 music chip is avoided through use of the capacitive in- 
terface. The interface comprises a set of conductive 
plates or electrodes with outer dielectric surfaces on 
both the music chip and the audio player. Corresponding 
capacitive plates on the music chip and audio player fa- 

55 cilitate data communication by forming a series of ca- 
pacitors once the music chip is inserted within the audio 
player so that the capacitive plates of each device are 
aligned and in close proximity with one another. 
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[001 2] A set of four capacitive plates may be included 
on both the music chip and the audio player forming four 
capacitors. In this arrangement, two plates on each de- 
vice are utilized to transmit data and two plates are uti- 
lized to receive data. The data is serially transferred be- 
tween devices in a differential scheme utilizing differen- 
tial receive and drive amplifiers. The differential data 
transfer minimizes transmission errors and makes the 
audio player less susceptible to noise. Contacts are also 
provided as part of the interface for transfer of power, 
ground and clock signals from the audio player to the 
music chip. 

BRIEF DESCRIPTION OF THE FIGURES 

[0013] For a better understanding of the present in- 
vention, reference may be had to the following descrip- 
tion of exemplary embodiments thereof, considered in 
conjunction with the accompanying drawings, in which: 

FIG. 1 shows a block diagram for one preferred em- 
bodiment of an audio system utilizing the present 
invention capacitive data interface; 
FIG. 2 shows an illustration of data flow between a 
music chip and audio player which takes place over 
the present invention capacitive interface; 
FIG. 3 shows one preferred embodiment of the 
present invention interface between a music chip 
and audio player; 

FIG. 4 shows one preferred embodiment for the cir- 
cuitry of the present invention data interface, and 
FIG. 5 shows one preferred embodiment of a dc off- 
set circuit and clock recovery circuit used with the 
present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0014] The present invention capacitive interface is 
utilized for transmission of encoded audio data between 
a solid state audio player and a digital recording medium 
having pre-recorded music stored thereon, referred to 
herein as a semiconductor music chip. Referring to FIG. 
1 , there is shown a block diagram of one preferred em- 
bodiment of a solid state audio system 1 0 which utilizes 
the present invention capacitive interface 20. The audio 
system 10 includes an audio player 12 operated by 
means of a digital signal processor (DSP) 1 4 and having 
a music chip 1 6 coupled thereto by means of the capac- 
itive interface 20. The music chip 16 is essentially a 
memory device having digital data stored therein which 
corresponds to pre-recorded music. The pre-recorded 
audio data is stored in the chip 1 6 in a compressed for- 
mat by means of an audio coding algorithm. The algo- 
rithm reduces the amount of digital information neces- 
sary to be stored from a master recording, while still re- 
producing essentially the same audio quality when the 
data is read. Encoding by means of the algorithm is nec- 
essary in order to store sufficient quantities of data so 



that the music on the chip may have a time of play com- 
parable to that of current day albums. 
[0015] The main hardware architecture of the audio 
player 12 of FIG. 1 consists of, besides the DSP 14, a 
5 stereo coder/decoder (codec) 18, keypad 22, display 
24, and associated interface logic in the form of an ap- 
plications specific integrated circuit (ASIC) 26. The au- 
dio player 12 is responsible for decoding the encoded 
bit stream read from the music chip 16 and outputting 
the music through an output device such as speakers 
or headphones 28. Parameters of the PAC algorithm are 
downloaded into external RAM 30 when a chip 16 is 
loaded into the player 1 2 in order to assist in the decod- 
ing process. 

[0016] Referring to FIG. 2, a more detailed illustration 
is shown of the interface 20 between the music chip 1 6 
and audio player 12. The audio player 12 includes an 
address shift register 32 and data shift register 34 which 
are coupled to the DSP 1 4 over, associated address and 
data buses 36, 38. The music chip 1 6 includes an array 
of memory cells 40, for example, ROM, which are cou- 
pled to address and data shift registers 42, 44 via re- 
spective address and data buses 46, 48, respectively. 
An address buffer 50 and data buffer 52 are shown in- 
terposed between the address shift register 42 and ad- 
dress bus 46 and data shift register 44 and data bus 48 
for temporary storage of information. 
[0017] In brief, the transfer of information between the 
music chip 1 6 and audio player 12 can be described as 
follows. Address information from the audio player 12 is 
sent out over the address bus 36 where it is received 
into the address shift register 32 of the audio player 1 2. 
The address shift register 32 is then adapted to output 
the address information serially over the interface 20 in 
accordance with the timing and control signals of the 
DSP 14 to the corresponding address shift register 42 
on the music chip 16. The address information is then 
accessed in parallel form and placed on the address bus 
46 where particular memory locations are identified. Da- 
ta is then read from the specified memory location(s) 
and placed on the data bus 48 where it is received by 
the data shift register 44. The data is then shifted out of 
the shift register 44 and transferred serially over the in- 
terface 20 between the chip and player where it is re- 
ceived by the data shift register 34 of the player 1 2. The 
information is transferred to the DSP 14 where it is de- 
coded and eventually output as audio. Accordingly, op- 
eration of the solid state audio system 1 0 requires large 
quantities of data to be transferred at high rates of speed 
over the data interface 20 between the audio player 12 
and music chip 1 6. Typical data transfer rates range on 
the order of 150 KHz. 

[0018] Referring to FIG. 3, there is shown one pre- 
ferred embodiment of the present invention capacitive 
interface 20 between the between the music chip 1 6 and 
solid state audio player 1 2. An underside view of the chip 
1 6 is shown which depicts a set of four capacitive plates 
55-58 for transfer of data between the chip and player. 
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As will be explained two of the capacitive plates are re- 
sponsible for transfer of data out from the chip while two 
of the plates receive input data. Contacts 60, 61 on ei- 
ther side of the chip are responsible for providing power, 
ground and clock signals from the audio player to the 
chip. The capacitive plates 55-58 and contacts 60, 61 
are essentially flush within the housing of the chip so as 
to minimize protrusions therefrom. 
[001 9] The audio player 1 2, as will be understood may 
be a portable or stationary play at home device, and in- 
cludes one or more receptacle areas 64 which are 
adapted to receive and hold the music chip 1 6. A set of 
four capacitive plates 65-68 which correspond to the ca- 
pacitive plates 55-58 on the music chip are located with- 
in the receptacle area 64. As with the music chip, two 
plates each on the audio player are adapted to receive 
data and transfer data. Contacts 70, 71 within the re- 
ceptacle area are also adapted to mate with the contacts 
60, 61 located on the sides of the music chip to provide 
power and clock signals. 

[0020] The transfer of addressing information and da- 
ta to and from the chip 16 to the audio player 12 by 
means of capacitive plates 55-58 provides a significant 
advantage over other memory chip packages since the 
need for exposed electrical contacts is avoided. Con- 
ductive plates or electrodes having outer dielectric sur- 
faces on at least one surface of either the chip 1 6 or the 
audio player 12 form a series of capacitors which make 
up the electrical interface when each plate 55-58 in the 
chip is aligned in close proximity with a corresponding 
plate 65-68 in the player. When the chip 16 is in place 
within the audio player 12, addressing information and 
data are then reliably transferred. This remains true 
even after some time of use since there are no exposed 
metal surfaces to corrode or to which particles may col- 
lect. In addition, the potential of damage from electro- 
static discharge to electronics within the chip 1 6 is min- 
imized since an insulator in the form of a dielectric is 
provided between the conductors of the chip and any 
sources from which the discharge might occur. 
[0021] Referring to FIG. 4 in conjunction with FIG. 3, 
a detailed illustration of the present invention capacitive 
interface 20 is shown. Beginning with the audio player 
12, it can be seen that the address shift register 32 of 
the audio player is coupled to a data output drive circuit 
80. The output drive circuit 80 is comprised of a combi- 
nation of driver amplifiers 81 , 82, wherein one of the driv- 
er amplifiers is inverted from the other. The outputs of 
the driver amplifiers 81 , 82 are respectively coupled to 
capacitive plates 65, 66 located on the exterior of the 
player. The output drive circuit 80 of the audio player 
receives serial data from the address shift register 32 
and differentially drives the capacitive plates 65, 66, 
which interface with the capacitive plates 55, 56 of the 
music chip. These drivers convert the serial data from 
the shift register 32 which is of one polarity, into a differ- 
ential polarity such that for each transition of the data 
from the shift register, one of the drivers goes positive, 



while the other goes negative. 

[0022] A data receive circuit 84 is also included in the 
audio player 12 for receiving data transmitted from the 
music chip 16. The data receive circuit 84 is comprised 

5 of a differential amplifier 86 and is used in receiving dif- 
ferential data coupled to capacitive plates 67, 68 of the 
player from capacitive plates 57, 58 of the music chip. 
This data is then received into the data shift register 34 
of the audio player where it is then transmitted to the 

10 DSP 1 4 for appropriate processing. Hysterisis is built in- 
to the data receive circuit 84 such that a differential pulse 
greater than the hysterisis is required to switch the out- 
put of the amplifier 86 from a high state to a low state or 
from a low state to a high state. The hysterisis aids in 

15 preventing outside noise from causing false triggering 
of the data receive circuit 84 by ignoring small differen- 
tial noise signals and switching only on larger differential 
data signals. Accordingly, once the data receive circuit 
switches states, if there is no further input, it will remain 

20 in whatever state it was switched and will not drift back 
and forth to cause false data indications. 
[0023] In an analogous fashion to that of the audio 
player 1 2, the music chip 1 6 includes a data receive cir- 
cuit 88 and a data output drive circuit 90 for communi- 

25 cation with the audio player. The data receive circuit 88 
is a differential amplifier 93 having inputs coupled to ca- 
pacitive plates 55, 56 on the music chip. These capac- 
itive plates are capacitively coupled to respective plates 
65, 66 on the audio player 1 2 when the chip 1 6 is insert- 

30 ed and aligned within the receptacle 64. The output of 
the data receive circuit 88 on the music chip is coupled 
to the input of the address shift register 42 which re- 
ceives the serial addressing information and then out- 
puts that information over the address bus 46. 

35 [0024] Similarly, the output driver circuit 90 of the mu- 
sic chip 1 6 is comprised of opposed driver amplifiers 91 , 
92 for differentially driving the respective capacitive 
plates 57, 58 with the serial data received from the data 
shift register 44 of the music chip. The output capacitive 

40 plates 57, 58 on the music chip are coupled to corre- 
sponding plates 67, 68 on the audio player 12 which re- 
ceive the data for processing. Thus, it can be seen that 
within the set of four capacitive plates located on both 
the music chip 16 and the audio player receptacle 64, 

45 Two of the capacitive plates are utilized for data input of 
differential data, while two plates are used for data out- 
put. The differential data transfer scheme ensures a 
more reliable transfer of information since two data ter- 
minals are active to indicate a transition from one state 

50 to another. It will also be understood, however, that other 
datatransfer schemes utilizing different combinations or 
numbers of capacitive plates may also be employed and 
that differential data transfer is not necessary for oper- 
ation of the present invention interface, although it is 

55 preferred. Additionally, although individual driver gates 
and amplifiers are shown, it will be understood that other 
output and receive circuitry may be utilized to achieve 
comparable results, as would be known by one having 
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skill in the art. 

[0025] Although ESD problems are minimized 
through the use of a contactless data interface, the use 
of protective diodes to clamp the voltage on the outputs 
of the data drive circuits 80, 90 and the inputs of the data 
receive circuits 84, 88 may be included in the both the 
music chip 16 and the audio player 12. The design of 
protection circuitry for clamping voltages to safe levels 
is known and within the capability of those skilled in the 
art. 

[0026] As has been explained, metallic contacts 60, 
61, made for example, from nickel clad copper, are lo- 
cated on either side of the chip 16 to provide power, 
ground and clock signals to the internal circuitry thereof. 
Although metal contacts are provided on the chip, the 
contacts are mounted closely to the body of the chip so 
as not to protrude a great distance therefrom. This, in 
combination with surge protection coupled to the circuit 
lines running from the contacts, reduces the possibility 
of damage from ESD. In a preferred embodiment of the 
invention, only two contacts are used to provide power 
(3.3 VDC), ground and clock signals, wherein the clock 
signal is transmitted in conjunction with one of the power 
connections. This is done to reduce susceptibility to 
ESD by minimizing the exposed contact area, as well 
as to minimize the effects of corrosion on exposed metal 
surfaces. Referring to FIG. 5, there are shown preferred 
embodiments of a dc offset circuit 95 and clock recovery 
circuit 96 used in the audio player 1 2 and music chip 1 6, 
respectively, to transmit the power and clock signals to- 
gether from one contact. The dc offset circuit 95 includes 
transistor T1 (MOSFET) which is biased by means of 
resistive divider network comprised of resistors R1 and 
R2 and functions to provide a stable dc offset for the 
voltage output VDD of the audio player 12. The offset 
signal from the transistor T1 enters adiode-resistive net- 
work which prevents bleed-back of the clock signal 
(OSC) into the power circuit. Diode D1 is forward biased 
to pass the offset signal. R3 is assigned a relatively large 
value, for example, one mega-ohm, so as to be able to 
pass only minimal feedback current. The clock signal 
(OSC) is added or mixed with the dc offset signal at junc- 
tion J1 where the clock signal effectively rides on the dc 
carrier, as shown. Besides providing a stable offset val- 
ue, the dc offset circuit of FIG. 5 also creates a buffer 
between the power circuitry and the exposed contact. 
The values of R1 and R2 are chosen according to the 
desired offset, wherein typically, R1 is selected to be 
much greater than R2. 

[0027] The combination signal is transferred from the 
audio player 12 to the music chip 16 through one of the 
metal contacts 60. 61, wherein the clock is extracted 
from the power signal by means of a clock-VDC recov- 
ery circuit 96. The VDC recovery circuit is comprised of 
a low pass filter 97 including R11, C11. R11 and C11 
integrate the input signal over time to produce a dc sig- 
nal, wherein VDC appears at the output terminal 98 of 
the low pass filter 97. The clock recovery circuit 99 in- 



cludes amplifying transistor T2 which is driven into en- 
hancement or depletion mode by the ac clock signal. 
Capacitor C21 blocks the dc portion of the combination 
signal and the extracted clock signal appears at an out- 

5 put terminal 1 00 which is coupled to the drain of transis- 
tor T2. Depending on the clock frequency utilized, R11 , 
C11 and RD, RS are chosen so that RD is much greater 
than RS. It will be understood that in the alternative, 
three contacts may be provided for the transfer of each 

10 of the signals individually. As is known in the art, data 
transfer is coordinated throughout the music chip 1 6 and 
audio player 12 by means of the clock and other corre- 
sponding signals which are issued from the DSP. 
[0028] A unique interface for transfer of digital data 

15 between a semiconductor chip music and associated 
audio player has thus been presented. The interface al- 
lows for serial transfer of data to and from the chip by 
means of a capacitive interface to the audio player, that 
eliminates the need for metal contacts. The interface, 

20 which utilizes differential data transfer, is extremely re- 
liable and aids in protecting the microelectronics within 
the chip and audio player from damage caused by han- 
dling. 

[0029] From the above, it should be understood that 
25 the embodiments described, in regard to the drawings, 
are merely exemplary and that a person skilled in the 
art may make variations and modifications to the shown 
embodiments without departing from the scope of the 
invention. All such variations and modifications are in- 
30 tended to be included within the scope of the invention 
as defined in the appended claims. 



Claims 

1. A data transfer means in an audio system (10) for 
use with portable semiconductor music chips (16) 
having compressed encoded digital data represent- 
ative of audio signals thereon, and a solid state au- 
dio player (12) including digital signal processing 
means (14), said data transfer means enabling con- 
tactless communication between said music chip 
(16) and said audio player (12), including: 

input/output means (42,44,88,90) for commu- 
nicating with at least one portable music chip 
(16), said input/output means being operably 
connected to and communicating with said dig- 
ital signal processing means (14); 
capacitive coupling means (55-58, 65-68) for 
transferring data between said music chip (16) 
and said audio player (12), said input/output 
means and capacitive coupling means provid- 
ing a communications interface (20) between 
said music chip (16) and said audio player (12); 
and 

means for differentially transferring data from 
said audio player (12) to said music chip (16) 
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and from said music chip (16) to said audio 
player (12), said means for differentially trans- 
ferring data being coupled to said capacitive 
coupling means, 

characterised in that said means for differ- 
entially transferring data is configured so that said 
chip to player transfer occurs in response to said 
player to chip transfer. 

2. A data transfer means according to claim 1 wherein 
said music chip (1 6) has an interface area whereon 
there is disposed a first plurality of capacitive plates 
(55-58). 

3. A data transfer means according to claim 2 wherein 
said first plurality of capacitive plates (55-58) is 
mounted essentially flush on said interface area. 

4. A data transfer means according to any preceding 
claim wherein said audio player (12) has at least 
one chip receptacle (64) adapted to receive said 
music chip (16). 

5. A data transfer means according to claim 4 wherein 
said receptacle (64) includes a second plurality of 
capacitive plates (65-68). 

6. A data transfer means according to claim 5 wherein 
said first and second plurality of capacitive plates 
(55-58,65-68) are adapted to align in close proxim- 
ity when said music chip (1 6) is inserted within said 
receptacle (64), thereby creating said capacitive 
coupling means. 

7. A data transfer means according to claim 6 wherein 
at least two of said first and second plurality of ca- 
pacitive plates (55-58,65-68) couple together to en- 
able the differential transfer of addressing informa- 
tion from said audio player (12) to said music chip 
(1 6), and at least another two of said first and sec- 
ond plurality of capacitive plates (55-58,65-68) cou- 
ple together to enable the differential transfer of da- 
ta between said music chip (16) and said audio 
player (12). 

8. A data transfer means according to any of claims 2 
to 7 wherein at least one plurality of exposed exte- 
rior facing surfaces of said first and second plurality 
of capacitive plates (55-58,65-68) includes a layer 
of dielectric material disposed thereon. 

9. A data transfer means according to any preceding 
claim wherein said differential transfer means in- 
cludes a first and second set of output drivers 
(90,80) disposed respectively on said music chip 
(1 6) and said audio player (1 2) for transmitting data. 



10. A data transfer means according to claim 9 wherein 
respective outputs of said first and second output 
drivers are coupled to first and second capacitive 
plates (57), (58,65,66) of said first and second plu- 

5 rality of capacitive plates (55-58,65-68). 

1 1 . A data transfer means according to claim 9 or claim 
1 0 wherein input terminals of said first and second 
set of output drivers (90,80) are coupled to respec- 

10 tive outputs of first and second shift register means 
(44,32) to thereby receive serial data therefrom. 

12. A data transfer means according to any preceding 
claim wherein said differential transfer means in- 

15 eludes first and second differential amplifiers 
(93,86) disposed respectively on said music chip 
(16) and said audio player (12) for receiving data. 

13. A data transfer means according to claim 12 where- 
to in respective input terminals of said first and second 

differential amplifiers are coupled to third and fourth 
capacitive plates (55,56,67,68) of said first and sec- 
ond plurality of capacitive plates (55-58,65-68). 

25 14. A data transfer means according to claim 12 or 
claim 1 3 wherein output terminals of said differential 
amplifiers (93,86) are coupled to respective shift 
register means (42,34) for receiving serial data 
therefrom. 

30 

15. A data transfer means according to any of claims 5 
to 14 wherein said first and second plurality of ca- 
pacitive plates (55-58,65-68) include a series con- 
nection between said music chip (16) and said au- 

35 dio player (12), said series connection being adapt- 
ed for the transfer of serial data. 

16. A data transfer means according to any preceding 
claim including means for transfer of power, ground 

40 and clock signals from said audio player (1 2) to said 
music chip (16). 

17. A data transfer means according to any preceding 
claim wherein said music chip includes a plurality 

45 of metallic contacts (60,61) adapted to mate with 
corresponding contacts (70,71) in said receptacle 
(64). 

18. A data transfer means according to claim 16 where- 
50 in said power and clock signals are transferred to 

said music chip (1 6) over a single contact. 

19. A data transfer means according to claim 16 or 
claim 17 wherein said music chip (16) includes 

55 means for recovery of each of said power and clock 
signals. 

20. A data transfer means according to claim 1 8 where- 
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in said contacts (60,61,70,71) are adapted to pro- 
vide a predetermined voltage, ground and clock sig- 
nal to said music chip (16). 

21. A data transfer means according to any preceding 
claim wherein said data transmitted from said audio 
player (12) to said music chip (16) includes an ad- 
dress of said compressed encoded digital data. 

22. A data transfer means according to claim 21 where- 
in said responsive chip to player transfer transmits 
data fetched from said address. 



Patentanspriiche 

1. Datenubertragungseinrichtung in einem Audiosy- 
stem (1 0) zum Einsatz mit portablen Halbleiter-Mu- 
sik-Chips (16), die komprimierte, codierte, digitale 
Daten aufweisen, die fur Audiosignale darauf repra- 
sentativ sind, und mit einem Festkorper-Audioab- 
spielgerat (12) mit einer digitalen Signalverarbei- 
tungseinrichtung (14), wobei die Datenubertra- 
gungseinrichtung eine beruhrungslose Kommuni- 
kation zwischen dem Musik-Chip (1 6) und dem Au- 
dioabspielgerat (12) ermoglicht, aufweisend: 

eine Eingabe/Ausgabeeinrichtung (42; 44, 88, 
90) zum Kommunizieren mit mindestens einem 
portablen Musik-Chip (16), wobei die Eingabe/ 
Ausgabeeinrichtung betriebsmaBig mit der di- 
gitalen Signalverarbeitungseinrichtung (14) 
verbunden ist und mit dieser kommuniziert; 
eine kapazitive Kopplungseinrichtung (55-58, 
65-68) zur Ubertragung von Daten zwischen 
dem Musik-Chip (1 6) und dem Audioabspielge- 
rat (12), wobei die Eingabe/Ausgabeeinrich- 
tung und die kapazitive Kopplungseinrichtung 
eine Kommunikationsschnittstelle (20) zwi- 
schen dem Musik-Chip (1 6) und dem Audioab- 
spielgerat (12) bereitstellen; und 
eine Einrichtung zum differentiellen Ubertragen 
von Daten von dem Audioabspielgerat (12) zu 
dem Musik-Chip (16) und von dem Musik-Chip 
(16) zu dem Audioabspielgerat (12), wobei die 
Einrichtung zum differentiellen Ubertragen von 
Daten mit der kapazitiven Kopplungseinrich- 
tung gekoppelt ist, 

dadurch gekennzeichnet, daB 

die Einrichtung zum differentiellen Ubertragen von 
Daten derart ausgebildet ist, daB die Ubertragung 
von dem Chip zu dem Abspielgerat in Reaktion auf 
die Ubertragung von dem Abspielgerat zu dem Chip 
erfolgt. 

2. Datenubertragungseinrichtung nach Anspruch 1, 
wobei der Musik-Chip (16) einen Schnittstellenbe- 



reich aufweist, auf welchem eine erste Mehrzahl 
von kapazitiven Platten (55-58) angeordnet ist. 

3. Datenubertragungseinrichtung nach Anspruch 2, 
5 wobei die erste Mehrzahl von kapazitiven Platten 

(55-58) im wesentlichen bundig auf dem Schnitt- 
stellenbereich angebracht ist. 

4. Datenubertragungseinrichtung nach einem der vor- 
10 stehenden Anspmche, wobei das Audioabspielge- 
rat (12) mindestens eine Chip-Aufnahme (64) auf- 
weist, die dazu ausgelegt ist, den Musik-Chip (16) 
aufzunehmen. 

15 5. Datenubertragungseinrichtung nach Anspruch 4, 
wobei die Aufnahme (64) eine zweite Mehrzahl von 
kapazitiven Platten (65-68) aufweist. 

6. Datenubertragungseinrichtung nach Anspruch 5, 
20 wobei die erste und die zweite Mehrzahl von kapa- 
zitiven Platten (55-58, 65-68) ausgelegt sind, urn 
sich in enger Nahe auszurichten, wenn der Mu- 
sik-Chip (1 6) in die Aufnahme (64) eingefugt ist, wo- 
durch die kapazitive Kopplungseinrichtung ge- 

25 schaffen wird. 

7. Datenubertragungseinrichtung nach Anspruch 6, 
wobei zwischen zumindest zwei der ersten und der 
zweiten Mehrzahl von kapazitiven Platten (55-58, 

30 65-68) eine Kopplung besteht, urn die diffe rentielle 
Ubertragung von Adressinformationen von dem Au- 
dioabspielgerat (12) zu dem Musik-Chip (1 6) zu er- 
moglichen, und zwischen mindestens weiteren 
zwei der ersten und der zweiten Mehrzahl von ka- 
35 pazitiven Platten (55-58, 65-68) eine Kopplung be- 
steht, um die differentielle Ubertragung von Daten 
zwischen dem Musik-Chip (16) und dem Audioab- 
spielgerat (12) zu ermoglichen. 

40 8. Datenubertragungseinrichtung nach einem der An- 
spruche 2 bis 7, wobei mindestens eine Mehrzahl 
von exponierten, nach auBen gerichteten Oberfla- 
chen der ersten und der zweiten Mehrzahl von ka- 
pazitiven Platten (55-58, 65-68) eine Lage von dar- 
45 auf angeordnetem dielektrischen Material aufweist. 

9. Datenubertragungssystem nach einem der vorste- 
henden Anspruche, wobei die differentielle Ubertra- 
gungseinrichtung einen ersten und einen zweiten 
50 Satz von Ausgangstreibern (90, 80) aufweist, die 
auf dem Musik-Chip (16) bzw. auf dem Audiowie- 
dergabegerat (12) zur Datenubertragung angeord- 
net sind. 

55 10. Datenubertragungseinrichtung nach Anspruch 9, 
wobei jeweilige Ausgange der ersten und der zwei- 
ten Ausgangstreiber mit den ersten und den zwei- 
ten kapazitiven Platten (57, 58, 65, 66) der ersten 
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und der zweiten Mehrzahl von kapazitiven Platten 
(55-58, 65-68) gekoppelt sind. 

11. Datenubertragungseinrichtung nach Anspruch 9 
oder 1 0, wobei Eingangsanschlusse des ersten und 
des zweiten Satzes von Ausgangstreibern (90, 80) 
mit den entsprechenden Ausgangen einer ersten 
und einer zweiten Schieberegistereinrichtung (44, 
32) gekoppelt sind, um von diesen serielle Daten 
zu empfangen. 

12. Datenubertragungseinrichtung nach einem der vor- 
stehenden Anspruche, wobei die differentielle 
Ubertragungseinrichtung einen ersten und einen 
zweiten Differenzverstarker (93, 86) aufweist, die 
auf dem Musik-Chip (16) bzw. auf dem Audioab- 
spielgerat (12) zum Empfang von Daten angeord- 
net sind. 

13. Datenubertragungseinrichtung nach Anspruch 12, 
wobei die jeweiligen Eingangsanschlusse des er- 
sten und des zweiten Differenzvertarkers mit dritten 
und vierten kapazitiven Platten (55, 56, 67, 68) der 
ersten und der zweiten Mehrzahl von kapazitiven 
Platten (55-58, 65-68) gekoppelt sind. 

14. Datenubertragungseinrichtung nach Anspruch 12 
oder 13, wobei Ausgangsanschlusse der Differenz- 
verstarker (93, 86) mit einer entsprechenden Schie- 
beregistereinrichtung (42, 34) gekoppelt sind, um 
von dieser serielle Daten zu empfangen. 

15. Datenubertragungseinrichtung nach einem der An- 
spruche 5 bis 14, wobei die erste und die zweite 
Mehrzahl von kapazitiven Platten (55-58, 65-68) ei- 
ne Reihenschaltung von dem Musik-Chip (16) und 
dem Audioabspielgerat (12) umfasst, wobei die 
Reihenschaltung zum Ubertragen von seriellen Da- 
ten ausgelegt ist. 

16. Datenubertragungseinrichtung nach einem der vor- 
stehenden Anspruche, die eine Einrichtung zur 
Ubertragung von Versorgungsspannung, Masse- 
Potential und Taktsignalen von dem Audiowieder- 
gabegerat (12) zu dem Musik-Chip (16) aufweist. 

17. Datenubertragungssystem nach einem der vorste- 
henden Anspruche, wobei der Musik-Chip eine 
Mehrzahl von metallischen Kontakten (60, 61) auf- 
weist, die fur eine Verbindung mit korrespondieren- 
den Kontakten (70, 71) in der Aufnahme (64) aus- 
gelegt sind. 

18. Datenubertragungseinrichtung nach Anspruch 16, 
wobei die Versorgungsspannung und Taktsignale 
an den Musik-Chip (16) uber einen einzigen Kon- 
takt ubertragen werden. 



19. Datenubertragungseinrichtung nach Anspruch 16 
oder 1 7, wobei der Musik-Chip (1 6) je eine Einrich- 
tung zur Ruckgewinnung der Versorgungsspan- 
nung und der Taktsignale aufweist. 

5 

20. Dateneinrichtung nach Anspruch 18, wobei die 
Kontakte (60, 61, 70, 71) zum Bereitstellen einer 
vorbestimmten Spannung, eines vorbestimmten 
Masse-Potentials und eines vorbestimmten Taktsi- 

10 gnals fur den Musik-Chip (1 6) ausgestaltet sind. 

21 . Datenubertragungseinrichtung nach einem der vor- 
stehenden Anspruche, wobei die Daten, die von 
dem Audiowiedergabegerat (12) an den Mu- 

15 sik-Chip (1 6) ubermittelt werden, eine Adresse der 
komprimierten, kodierten, digitalen Daten aufwei- 
sen. 

22. Datenubertragungseinrichtung nach Anspruch 21, 
20 wobei die erwidernde Ubertragung vom Chip zum 

Wiedergabegerat Daten ubermittelt, die aus der 
Adresse ausgelesen wurden. 



25 Revendications 

1. Moyens de transfert de donnees dans un systeme 
audio (10) destine a etre utilise avec des pastilles 
de musique a semiconducteurs portables (1 6) com- 

30 portant des donnees numeriques codees compri- 
mees representatives de signaux audio sur celles- 
ci, et un dispositif de reproduction audio a semicon- 
ducteurs (12) comprenant des moyens de traite- 
ment du signal numeriques (14), lesdits moyens de 

35 transfert permettant une communication sans con- 
tact entre ladite pastille de musique (1 6) et ledit dis- 
positif de reproduction audio (12), comprenant : 

des moyens d'entree/sortie (42, 44, 88, 90) 

40 pour communiquer avec au moins une pastille 

de musique portable (1 6), lesdits moyens d'en- 
tree/sortie etant connectes de facon fonction- 
nelle auxdits moyens de traitement du signal 
numeriques (14) et communiquant avec ceux- 

45 ci ; 

des moyens de couplage capacitif (55 a 58, 65 
a 68) pour transferer des donnees entre ladite 
pastille de musique (1 6) et ledit dispositif de re- 
production audio (12), lesdits moyens d'entree/ 

50 sortie et lesdits moyens de couplage capacitif 

constituant une interface de communication 
(20) entre ladite pastille de musique (1 6) et ledit 
dispositif de reproduction audio (12) ; et 
des moyens pour transferer de facon differen- 

55 tielle des donnees dudit dispositif de reproduc- 

tion audio (1 2) a ladite pastille de musique (1 6), 
et de ladite pastille de musique (1 6) audit dis- 
positif de reproduction audio (12), lesdits 
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moyens pour transferer des donnees de facon 
differentielle etant couples auxdits moyens de 
couplage capacitif, 

caracterises en ce que lesdits moyens pour 
transferer des donnees de facon differentielle sont 
configures de telle sorte que ledit transfert de la 
pastille au dispositif de reproduction se produise en 
reponse audit transfert du dispositif de reproduction 
a la pastille. 

2. Moyens de transfert de donnees selon la revendi- 
cation 1, dans lesquels ladite pastille de musique 
(1 6) comporte une zone d'interface sur laquelle est 
disposee une premiere pluralite de plaques capaci- 
ties (55 a 58). 

3. Moyens de transfert de donnees selon la revendi- 
cation 2, dans lesquels ladite premiere pluralite de 
plaques capacitives (55 a 58) sont montees de fa- 
con essentiellement affleurante sur ladite zone d'in- 
terface. 

4. Moyens de transfert de donnees selon Tune quel- 
conque des revendications precedentes, dans les- 
quels ledit dispositif de reproduction audio (12) 
comporte au moins un receptacle de pastille (64) 
adapte pour recevoir ladite pastille de musique (1 6). 

5. Moyens de transfert de donnees selon la revendi- 
cation 4, dans lesquels ledit receptacle (64) com- 
prend une deuxieme pluralite de plaques capaciti- 
ves (65 a 68). 

6. Moyens de transfert de donnees selon la revendi- 
cation 5, dans lesquels lesdites premiere et deuxie- 
me pluralites de plaques capacitives (55 a 58, 65 a 
68) sont adaptees pour s'aligner a proximite etroite 
lorsque ladite pastille de musique (16) est inseree 
a I'interieur dudit receptacle (64), de facon a creer 
par consequent lesdits moyens de couplage capa- 
citif. 

7. Moyens de transfert de donnees selon la revendi- 
cation 6, dans lesquels au moins deux desdites pre- 
miere et deuxieme pluralites de plaques capacitives 
(55 a 58, 65 a 68) se couplent mutuellement de fa- 
gon a permettre le transfert differentiel d'information 
d'adressage dudit dispositif de reproduction audio 
(12) a ladite pastille de musique (16), et au moins 
deux autres desdites premiere et deuxieme plurali- 
tes de plaques capacitives (55 a 58, 65 a 68) se 
couplent mutuellement de fagon a permettre le 
transfert differentiel de donnees entre ladite pastille 
de musique (16) et ledit dispositif de reproduction 
audio (12). 

8. Moyens de transfert de donnees selon Tune quel- 



conque des revendications 2 a 7, dans lesquels au 
moins une pluralite de surfaces regardant vers I'ex- 
terieur exposees desdites premiere et deuxieme 
pluralites de plaques capacitives (55 a 58, 65 a 68) 
5 comprennent une couche de materiau dielectrique 

disposee sur celles-ci. 

9. Moyens de transfert de donnees selon Tune quel- 
conque des revendications precedentes, dans les- 

10 quels lesdits moyens de transfert differentiel com- 
prennent des premier et deuxieme jeux de disposi- 
tifs d'attaque de sortie (90, 80) disposes respecti- 
vement sur ladite pastille de musique (16) et ledit 
dispositif de reproduction audio (12) pour transmet- 

15 tre des donnees. 

10. Moyens de transfert de donnees selon la revendi- 
cation 9, dans lesquels des sorties respectives des- 
dits premier et deuxieme dispositifs d'attaque de 

20 sortie sont couplees a des premiere et deuxieme 
plaques capacitives (57), (58, 65, 66) desdites pre- 
miere et deuxieme pluralites de plaques capacitives 
(55 a 58, 65 a 68). 

25 11. Moyens de transfert de donnees selon la revendi- 
cation 9 ou la revendication 10, dans lesquels des 
bornes d'entree desdits premier et deuxieme jeux 
de dispositifs d'attaque de sortie (90, 80) sont cou- 
plees a des sorties respectives de premier et 
30 deuxieme moyens formant registre a decalage (44, 
32) de fagon a recevoir par consequent des don- 
nees serie depuis ceux-ci. 

12. Moyens de transfert de donnees selon I'une quel- 
35 conque des revendications precedentes, dans les- 
quels lesdits moyens de transfert differentiel com- 
prennent des premier et deuxieme amplificateurs 
differentiels (93, 86) disposes respectivement sur 
ladite pastille de musique (16) et ledit dispositif de 

40 reproduction audio (1 2) pour recevoir des donnees. 

13. Moyens de transfert de donnees selon la revendi- 
cation 12, dans lesquels des bornes d'entree res- 
pectives desdits premier et deuxieme amplifica- 

45 teurs differentiels sont couplees a des troisieme et 
quatrieme plaques capacitives (55, 56, 67, 68) des- 
dites premiere et deuxieme pluralites de plaques 
capacitives (55 a 58, 65 a 68). 

50 14. Moyens de transfert de donnees selon la revendi- 
cation 1 2 ou la revendication 1 3, dans lesquels des 
bornes de sortie desdits amplificateurs differentiels 
(93, 86) sont couplees a des moyens formant regis- 
tre a decalage respectifs (42, 34) pour recevoir des 
55 donnees serie depuis ceux-ci. 

15. Moyens de transfert de donnees selon I'une quel- 
conque des revendications 5 a 14, dans lesquels 
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lesdites premiere et deuxieme plural ites de plaques 
capacitives (55 a 58, 65 a 68) comprennent une 
connexion serie entre ladite pastille de musique 
(1 6) et ledit dispositif de reproduction audio (12), la- 
dite connexion serie etant adaptee pour le transfert 5 
de donnees serie. 

16. Moyens de transfert de donnees selon Tune quel- 
conque des revendications precedentes, compre- 
nant des moyens pour le transfert de signaux d'ali- 10 
mentation, de masse et d'horloge dudit dispositif de 
reproduction audio (12) a ladite pastille de musique 
(16). 

17. Moyens de transfert de donnees selon Tune quel- 15 
conque des revendications precedentes, dans les- 
quels ladite pastille de musique comprend une plu- 
rality de contacts metalliques (60, 61 ) adaptes pour 
s'accoupler avec des contacts correspondants (70, 

71) dans ledit receptacle (64). 20 

18. Moyens de transfert de donnees selon la revendi- 
cation 16, dans lesquels lesdits signaux d'alimen- 
tation et d'horloge sont transferes a ladite pastille 

de musique (1 6) sur un contact unique. 25 

19. Moyens de transfert de donnees selon la revendi- 
cation 16 ou la revendication 17, dans lesquels la- 
dite pastille de musique (1 6) comprend des moyens 
pour la recuperation de chacun desdits signaux 30 
d'alimentation et d'horloge. 

20. Moyens de transfert de donnees selon la revendi- 
cation 18, dans lesquels lesdits contacts (60, 61, 

70, 71 ) sont adaptes pour delivrer un signal de ten- 35 
sion, de masse et d'horloge predetermine a ladite 
pastille de musique (16). 

21. Moyens de transfert de donnees selon I'une quel- 
conque des revendications precedentes, dans les- 40 
quels lesdites donnees transmises dudit dispositif 

de reproduction audio (12) a ladite pastille de mu- 
sique (1 6) comprennent une adresse desdites don- 
nees numeriques codees comprimees. 

45 

22. Moyens de transfert de donnees selon la revendi- 
cation 21, dans lesquels ledit transfert en reponse 
de la pastille au dispositif de reproduction transmet 
des donnees extraites depuis ladite adresse. 
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